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DETAILED ACTION 

Response to Arguments 

1. Applicant's arguments, see page 10, lines 6-11, filed 11 
May 2005, with respect to the specification have been fully 
considered and are persuasive. The objection to the 
specification listed in item 1 of the previous office action, 
dated 01 February 2005, has been withdrawn. 

2. Applicant's arguments, see page 10, lines 12-14, filed 11 
May 2005, with respect to the Information Disclosure Statement 
have been fully considered and are persuasive. The objection to 
the Information Disclosure statement listed in item 2 of said 
previous office action has been withdrawn. 

3. Applicant's arguments filed 11 May 2005 have been fully 
considered but they are not persuasive. 

Regarding page 10, line 22 to page 11, line 18: Firstly, a 
spot function is defined in the art as a function by which the 
individual pixels in a halftone cell are turned on as the gray 
scale value is increased. As discussed in detail on pages 4-5 
of said previous office action, . Hall (US Patent 5,579,457) 
teaches defining a spot function that combines two functions 
selected to provide a predetermined spot shape for use in a 
halftone cell. The spot function is used to place the various 
dots within the halftone cell to generate the desired shape for 
each particular gray level. The pattern of halftone cell growth 
defined by the function determines the precise shape the 
resultant spot will take for a particular gray level value, such 
as in figure 5b of Hall. 
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Regarding page 11, lines 19-22: Applicant's arguments are 
directed to the present amendments to the claims and not to the 
claims as filed immediately prior to said previous office 
action. The rejections based on prior art are given in detail 
below. The new grounds of rejection have been necessitated by 
the prior art. 

Regarding page 12: Applicant's arguments have been 
addressed in full with the above responses. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in 
this or a foreign country or in public use or on sale in this country, 
more than one year prior to the date of application for patent in the 
United States. 

5. Claims 1-3, 7-9, 15-19 and 23 are rejected under 35 
U.S.C. 102(b) as being anticipated by Hall (US Patent 

5, 579, 457) . 

Regarding claims 1, 7 and 23: Hall discloses a printing 
system (figure 6 of Hall) comprising a control unit (figure 6(60 
(portion)) of Hall) for receiving a print file (figure 3a and 
column 4, lines 40-44 of Hall) and processing the print file for 
printing (figure 2 and column 4, lines 36-38 of Hall) . In order 
to input into an array (figure 3a and column 4, lines 40-44 of 
Hall) image data that is to be printed (column 11, lines 22-25 
of Hall) and process said image data (figure 2 and column 4, 
lines 36-38 of Hall) , said image data must inherently be 
received as a print file. 
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Hall further discloses a print head (figure 6(62) of Hall) 
for conveying a print job according to the print file (column 8, 
lines 5-12 of Hall); and a device (figure 6 ( 60 (portion) ) of 
Hall) for generating a spot for use in halftoning (figure 5b and 
column 7, lines 17-21 of Hall) wherein the halftoning reproduces 
an image defined by the print file using the print head (column 
8, lines 5-12 of Hall), the device defines a spot function that 
combines two functions (DX/DY , sin^ +(K 2 D)+K 2 arctm(DY / DX)) ) 
(column 6, lines 8-15 of Hall) selected to provide a 
predetermined dot shape for use in a halftone cell (column 6, 
lines 16-21 of Hall) . As is well-know in the programming arts, 
"atan2 (DX, DY) " is equivalent to writing w drcten(DY/DX)" . The 
values of DY and DX, and thus the values of the function 
dSC\m{DY I DX) , is determined by a function demonstrated in a 
pseudo-code loop (column 5, lines 39-46 of Hall) . The 
atan2(DX,DY) is then combined with the overall function 
sin(^ +(K 2 D) + K 3 arctan(D7/DX)) to define the spot function (column 5, 
lines 46-48 and column 6, lines 11-15 of Hall) . 

Hall further discloses that said spot function scales the 
spot function using a parameterized spot radius scaling function 
that varies according to a value of a first and second spot 
function ordinate (column 6, lines 10-21 of Hall) . The overall 
equation (column 6, lines 10-15 of Hall) defines the spot 
radius. Since the equation is a sine function, the spot radius 
varies from the minimum value to the maximum value, depending 
upon the resultant phase in the argument of the sine function, 
which is controlled by three parameters (K x , K 2 and K 3 ) (column 
6, lines 16-21 of Hall) . 
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Hall further discloses that the device defines a shape 
changing scaling function ( K 2 D + K 3 tan" 1 ^^)) (column 6, lines 16- 
21 of Hall) . By controlling the rate of turn of the spiral with 
K 2 and the number of arms of the spiral with K 3 (column 6, lines 
16-21 of Hall) , the shape of the spot function is changed and 
scaled. 

The control unit and the device correspond to the portions 
of the computer system (figure 6(60) of Hall), along with the 
corresponding memory and embodied computer software, that 
perform the functions of said control unit and said device. 

Further regarding claim 1: The printing system of claim 7 
performs the method of claim 1. 

Further regarding claim 23: The means for receiving 
recited in claim 23 corresponds to the control unit of claim 7. 
The means for conveying recited in claim 23 corresponds to the 
print head of claim 1.- The means for generating recited in 
claim 23 corresponds to the device of claim 7. 

Regarding claim 17: Hall discloses an article of 
manufacture (figure 6 of Hall) comprising a program storage 
medium (figure 6(61) of Hall) readable by a computer (figure 6 
(60) of Hall), the medium tangibly embodying one or more 
programs of instructions executable by the computer to perform a 
method for halftoning an image (column 7, lines 32-34 and column 
8, lines 1-4 of Hall) . Said article of manufacture performs the 
method of claim 1, the arguments of which are incorporated 
herein. 

Regarding claims 2, 8 and 18: The first function is an 
inverse trigonometric function ( arctan(D7/Z)X) ) and the second 
function ( sin^ 4- (K 2 D)+ K 3 &rctm(DY/DX)) ) is a trigonometric function 
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based only in part on said first function. Further, the 
variables D, DX and DY are set based on distances and 
coordinates (column 5, lines 28-31 of Hall) , and the variables 
Ki, K 2 and K 3 are set based on desired spot function properties 
(column 6, lines 16-21 of Hall) . DX and DY are partly dependent 
upon D since distances are based on relative coordinate value 
differences (column 5, lines 28-31 of Hall) . Further, since 
sin ((fl£>/l .5) + arctan(£>7/Z)X)) ) can be rewritten as 
(sin^, +(K 2 D)+K 3 arcten(DY/DX))) , the values of Ki, K 2 and K 3 , which 
determine the properties of the spot function (column 6, lines 
16-21 of Hall), are dependent upon the values of D, DX and DY. 
Therefore, the two functions allow non-separable changes in spot 



Regarding claims 3, 9 and 19: Hall discloses a two- 
dimensional spot function described by sin(^ + (K 2 D)+ K 3 arctan(D7/Z)X)) 

where DX and DY are defined by the 2-dimensional coordinate 
system (column 5, lines 28-31 of Hall) and are therefore 
functions of the first and second spot function ordinate, which 
can be referred to as x and y. Therefore, 

f(x,y) = wi(K x +(K 2 D)+K 3 axctM(DY/DX)) since Bictan(DY/DX) and D are 
both functions of x and y. An equivalent expression of the 
function f(x,y) can be given using a MacLaurin series expansion, 
specifically: 



shape . 




which can be expanded as: 
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Since the MacLaurin series is a cumulative function, the 
spot function can therefore be expressed as: 

f(x,y) = Mx,y)+/r(x,y) 

where : 
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fr(x,y) = f(x,y) x =o + 

y-0 



The portion f 2 com (x,y) can be rewritten as f 2 com (x,y)= f^ X,y \ 

S{p, x,y) 

since p is an ordinate scaling constant that is set and 
equations for f 2 {x,y) and S(p, x,y) can be set such that the 
equation for f 2 com (x,y) hold true. For example, if 
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and 



S(p,x,y) = xy 



then 
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S(p, x,y) 



and therefore: 



f(x,y) = A(x,y)+ 



fii x >y) 



s{p,*,y) * 

The equation for f(x,y) can therefore be equivalently expressed 
in this format. 

Written in this form, S{p,x,y) is a scaling function of 



fi{ x >y) - Further, if S is a function of radius r - ^x 2 + y 2 , then 
it is inherent that S may be equivalently written as S(p,r) . 
Since the relation between x and y is established with the 

equation r - ^x 2 + y 2 , then the function S(p,x,y) can be expressed 
using one less dimension based on the relation between x -and y. 



Since said relation is r - ^x 2 + y 2 , then the function S may be 

expressed as S(p,r) . 

Regarding claim 15: Hall discloses a print program of a 
computer (column 11, lines 1-4 of Hall) for generating a print 
file (column 8, lines 5-12 of Hall) , wherein the device 
comprises screening software loaded into the computer, the 
computer executing the screening software to perform the 
halftoning (column 7, lines 32-34 and column 8, lines 1-4 of 
Hall) . 

Regarding claim 16: Hall discloses that the device 
comprises software loaded into the control unit (column 11, 
lines 1-4 of Hall), wherein the control unit executes the 
software to. perform the halftoning (column 7, lines 32-34 and 
column 8, lines 1-4 of Hall) . 
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Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claim 13 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hall (US Patent 5,579,457) in view of Vaswani 
(US Patent 5, 835, 097) . 

Regarding claim 13: Hall does not disclose expressly that 
the device is a hardware card disposed between the control unit 
and the print head. 

Vaswani discloses a hardware card for graphics processing 
(figure 3A(310) of Vaswani) disposed between a control unit 
(figure 3A(301-304) of Vaswani) and an image output device 
(figure 3A(305) of Vaswani) (column 6, lines 53-60 of Vaswani). 

Hall and Vaswani are combinable because they are from 
similar problem solving areas, namely the construction of an 
electronic device that performs digital image data processing. 
At the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to embody said device taught 
by Hall as a hardware card disposed between a control unit and 
an image output device, as taught by Vaswani, said control unit 
being the control unit taught by Hall and said image output 
device being the print head taught by Hall. The motivation for 
doing so would have been that, as is well-known in the art, a 
separate hardware card for graphical processing decreases the 
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computational burden on the main computer processor. Therefore, 
it would have been obvious to combine Vaswani with Hall to 
obtain the invention as specified in claim 13. 

8. Claim 14 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hall (US Patent 5,579,457) in view of Cunniff 
(US Patent 5, 842, 015) . 

Regarding claim 14: Hall does not disclose expressly that 
the device is a hardware card disposed within the control unit. 

Cunniff discloses a graphics hardware card (figure 1(16) of 
Cunniff) disposed within a control unit (figure 1(18) of 
Cunniff) (column 5, lines 52-57 of Cunniff) . 

Hall and Cunniff are combinable because they are from 
similar problem solving areas, namely the construction of an 
electronic device that performs digital image data processing. 
At the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to embody said device taught 
by Hall as a hardware card disposed within the control unit. 
The motivation for doing so would have been that a separate 
hardware card for graphical processing decreases the 
computational burden on the main computer processor (column 1, 
lines 21-26 of Cunniff) . Therefore, it would have been obvious 
to combine Cunniff with Hall to obtain the invention as 
specified in' claim 14. 

Allowable Subject Matter 

9. Claims 4-6, 10-12 and 20-22 are objected to as being 
dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations 
of the base claim and any intervening claims. 
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The following is a statement of reasons for the indication 
of allowable subject matter: 

Allowable subject matter was originally indicated in items 
8-9 of the previous office action, dated 01 February 2005. 
Furthermore, no additional prior art has been found which would 
anticipate, or render obvious to one of ordinary skill in the 
art, any of claims 4-6, 10-12 and 20-22. 

Conclusion 

10. Applicant's amendment necessitated the new ground (s) of 
rejection presented in this Office action. Accordingly, THIS 
ACTION IS MADE FINAL. See MPEP § 706.07(a) . Applicant is 
reminded of the extension of time policy as set forth in 37 
CFR 1.136(a) . 

A shortened statutory period for reply to this final action 
is set to expire THREE MONTHS from the mailing date of this 
action. In the event a first reply is filed within TWO MONTHS 
of the mailing date of this final action and the advisory action 
is not mailed until after the end of the THREE-MONTH shortened 
statutory period, then the shortened statutory period will 
expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated 
from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to James A. 
Thompson whose telephone number is 571-272-7441. The examiner 
can normally be reached on 8 : 30AM-5 : 00PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, David K. Moore can be 
reached on 571-272-7437. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . 



James A. Thompson 

Examiner 
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